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(15, l2)eechoouded»anurnberof 
and to a number of row/cdumn 



address Inaa BO • SI, AO • Ai) for tdacttog an 
d on. d the run*er ol IrtflvktoaJ rowafcol- 



cwttch (15. 12). Tha matrix (11) and row and column 
switches (13. 12) ara irasgrated onto a common aJ> 
strata. A programmable voltage aourc* (54) h coupled 
to tha column decoding swttchas (12) by the count 
data laada (00 • CSS) and a programmable oarer* ttok 
(54) la couplad to tta row decoding tattohaa (i 5) by the 
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a rrra. v 



m ratstee, in t 

devices, and mora particularly, c a novd drive device 



Mora rjartoiarty. We tovsntton ralalaa to Light 
Bitting Device (LED) arrays, and mora apaencafly to a 
rnoncktfvc drive device Integrated wrth an LED array. 

BtflggBXdJtJMjaoBflap. 

M^^aaairigtKivKi^a/awalknoOTrtth* 
art and have baan utjbad to control vartoua typao d n 





at to ban 

Circuitry tor driving an LED rr 
row* and cotumna wtth a ptorstty Ol pbsjla. Indudaa a 
memory wSh a certain number of bit* width, where the 
number of Ms b equal to tM numbar ol potato, a column 
outoul tor aupplying tha raanbar of bita in perafld to a 
matte dtaplay oonnaotad to tha column output and rear 
selection and drtvw circuitry ccmactad to tha mamory 
ardtolhaeoiwTrcutpottertalBctinoacorT^lata row of 
bits of data stored h to* memory and aupplying tha 
complete row ol bks to tha column output Mamory tar 
tha drivar drouitry it tor axampla any Of lha electronic 
mamoriaa svaBable on tha market todudtog but not Bm- 
itad to ROM* PHOMa, EPROMa. E EPROMa, HAMs. 



image intarmatian ia genentfy a^Ced to tha LED 
drivar droutty mamory by way ol a data toput and it 
(tor ad In a pradatarrnlnad location by maana Ol an 
addrsat supplied to tha addraaa top*. Tha ctorad data 
la auppiad to lha LED display a complaia row al a tone 
by way ol a teteNeotomn driver. Each bit or data tor aach 
column m tha raw ia accaaaad to mamory and trane- 
tarrad to a latch droit Tha eurranl data it than auppiad 
to tha column drlvars to drivo aach ptxal In tha row 



dtotes dgnaL FU odor, ganeraOy raojuiraa at laa« tvao 
Sort amffling atomanta par ptaal, ona tor aach ol th» 
basic colors (rod. groan and Wua). end a typa ol gray- 
acala signal systam to achiava tha opproprtota amount 

OanoraOy. in mveotor typa Otoptaya (biach and 
whits) aach pbai oortaina a afagta Bght asdtang daatoa 
which mutt ba clrlvan in a mnga ol vatoaa to achJava a 
ranga ol gray (gray scala) batwaan tul on (whito) and 
tot ofl (btadg. to ordar to gat good gray ma, tha data 
eMasn ganaraty hava to ba aJUa to daOVar an accurate 



cuta ara vwy axpartaW and, tinea tiara tmtt ba huv 
drads ol data drivar* (ona tor aach row of Oght amWng 
dadoaaji ara tha major pari ol tha display cod 

Further. hfuS Odor dsctaya, aach pbaj oontdnaat 
toast thraa Oght amaUng dmncm*. aach of which pro- 
ducaa a dflarant oobr (ag. red. graan. and bate) and 
aach ol which mud ba driven (ganaraty a row at a flme) 
in a ranga ol vatoaa to achtove a range ol ihat tpadfic 
o*x ba»«a«i tul on and tot oft Thm.M color dtapteya 
contain 0»aa *nea as many analog drivers, which at 
hut trtoi«a lha menutadurino coat dt tha display Aita. 
tie additional analog drivers require acMKtonal space 
and power, which can bo a problem in portable alec- 
tonic dMcee, such as pager*, caiuhv and regular lo> 



era. ThJ* cortta«a«on It haavtty depandert on a large 
number of VO terrnJrtd counts and the canal become* 



x*. The newty t 
of pbeds ia actoatsd by row orivera so that d 
to the sarne pbcate by a latcrvbdurnn driver 
ptxd to errtt tw required emount of light 

There ara two bade m 
approprtata row and to tnwwtorring data to the appro- 
priata cotorro One approach use* decoders while the 
other approach usee thill registare. Referring to the 
encoder approach, *•<* ™w or cnlunn Is IndrvldUBJV 
addrasaad The cfrcuRry requfrad to saqutnea through 




EP 0 809 228 A2 



» invotvad, Ngh dock ralM are involved 
ahflttoa of date Into and out of the memory. Tha 
•can rataa and nigh ctook rates required, reautts in 



■nabla currant ch* is oouptod to the 




The tor agoing and torthar and more epecr* object* 
ol tha tostanl tnvartton wD become 
to ritoe* sMsd in the art from the fd- 



\ Ona problem wflh those matrices la tiel aach row 
W column) of aght arnrtfing davicea in the matrta must 
ry addressed and driven with a video or data 



fteraoJ taken in conjunction with the drawing*, to which: 
FIG. i ia a simpffisd block d 





It is an object ol the present tovtrtton to provida 
new and irnprwed driven matricaa of tght amittng 




a a trutt table tor the LED array od- 

d in FO 2; 

FH3. 4 ntostrate* a mth table tor the LED anay row 




a is sdl a further object ol fhepraaanl invention to 



Onto rnstrice* of LED*. 

It I* sdl a furthsr object of tie present Inverdon to 
provide LED dtsptoy* which are leas axpwwrv*. amalar. 




Fra 7 ■ a tdhfrmsx diegram «us»atsng »>a moo 
oDthlc Bght amtttog device (LED) anay with driving 
droitspf Fta 1 

FIG, 8 tea timpajtad crosa^ecttonsl vlewauttnd- 

umn or row decode switch; and 

FIG. 0 is a simpBiad croes-sectionai vtow Btostrst- 

Ing another yitoodman t of an n^structora tor a 

n^rMnn n< rh. Pr^rrrri FmborfcTWlt 

lumtog now to toe drswtoge In whtoh Ika rs 



n is Drd 0»acted to FtO. i 
which Stostratee a Bght emtttog device (LED] array int*- 



1101240 by 144 
with a unique co 
«<] at ccxji-t» ba u-KimnAovi tratt nit&afd aicM 1 0 m 
bdr^u^adtorpurpc«eeafthraa>jiar«tieinandc^ 
sa ki tact inctudo any of a targe variety d arrays and cpe- 
cfnaaty. ditterent numbers of column* and row* andtor 



A* Btottrated to this srrtoodmsnt d the tostanl 
otumn decoder taritchaa 12 

Is. CO through CS9. Input dg- 



to the ootomn dSjcodtoo, 



by the cotumn data 



and two paka of ccxt^toiantary topul dgnafa.Ao.Aj. 
A, and %i .era designated aa addraaa dgnato Each od- 
tt 12 is Drusbatad as having Input dg- 



rata A* Aj . A„ and A> , and ona ol CO through C 



ess inss Be. Bg , B„ and Br . The m 
rows 14 of array 1 1 is ganaraty at k 



js corrs«rnenl, rasuttig in further saving of circuitry , 
and dap area. Four todVktod (La. separate and dUOncQ 
ootomn* 13 ol array 11 are coupled to each column 
decode switch 12. thereby lha plurality of ootomn 
decode awitohae 12 can Kfdraas 80 by 4 tor a total Ol 
240ccfun«te13dan^l1.CotontoOlacodB^swltche« ro 
' 12 ara proposed tor use with en LEO array rncnotth*- 
caly Wegratad with the decodtog cwitchaa to sfrnurta- 
rtaoucry reduce the chip VO count At of column 



s anas A* % . A,, and *r coupled M 
thereto. Aa a result. I 



Sat Ro-1 and R, through R» to aero. Hereby row* 
0.2,4. or 6 ara t ale rt ed: and 
select a speafic row 0.2.4, or 8 by providng a high 
rignd to drnarsnt pair* of Be Bg . B„ or Br (a g, 
Bo,B, ; Bo. Br ; B» .B,; or Sj . i3t ) ■ 
Sal Rg*0 and R,-1 and Bj through R» to sero, 
toeraby rows 1,3,5, or 7 are selected; and 
select a tpednc row 1.3.5 or 7by providtog a high 
cgnaf to drflsrent pair* of B> Bb • B,. or By • 
8d Rq and R,-0. Rj- 1. and R, through R» tc 
taro. tharaby rowa 8.10.12, or 14 ara ar J 



ratted tO count Tha fciyrovsments provided by the 



of VO tannmds and in the array powsr clstbatton. 

■ 13d array 11 is 



A p rogr a m ma ble power supply (sea FIG 5) to 
todud* In a afltoan driver totsgrslsd droit and cor>- 
nactad aa an topM to cotomn decoding drcuas 12. Also, 
a programmabto currant sink dredt (see FO. 6) ia 
hdudsd to tha afitoon drivar tolagrated ctrcdt and con- 
nactad a* an outoul from row drivera 1 5 With the pro- 



Set drl and C, through C« to xsra thereby 
tatoeang cotomns 0.2.4 or 8: and 

sdad a specific cotomn 02.4 or 8 by providing a 
high signd to drffaranl pass ol A* Ar/ . A,, or A> 
(ag. V a,; V A> : Aj A: w *o ■ *t ) - 

Sat Co-0. C,-1 and Ci through Cat » zero, 
tharaby aalacttog cotomns 1.3.5, or 7; and 

adad a speckle cotomn 1 , 3. 5 or 7 by provkahg a 
high signal to dfler*rt pairs of Ao. Ag . A,, or At - 

Set C, and C, to 0. <*-1 and C, through Cj, to 
' mne 8, 10, 12. or 14. 




toe adhvBon d a date input C» torough Cm. »nd ad>- 
vafton of address sries Ae. Aj . A t . and X T . Column 



vtoa a sequential scanning maana to akw reduce tha 



obtained from LED array 11 wtti a oonvardonal 
decoder Tha Instant Invsntton thereby reduces the 
a of VO taminaJ* required to addraaa LED each 



11 on the same tubstrata. there Is a 
ri power d tea toa d on. For twtance. in a 
coder, the power expanded tor the 
240 by 144 LED array 11 is 11 watte 



number of to aayamenabned 



ditovO count* 

Also Bustrated in FIG 1 is a duraEty o« row decoder 
twitches 13. each wfih an todMdual date an* of a plural- 
ity rj| ir^ date Ines Rn ihrcwgh R„ coupled thereto 
(for a total of 38 row decoder ewttchoa 13 In this arrtood- 
Imars). Four todhrktud (La eapemts and dbdnct) rows 

14 of array 1 1 are wuded to aach r 

15 Each row decoder pats* 13 ta ar 
viduei data signal R,j thrc 



of the tostent tovsrdoa The added redudfon of WO ter- 
mtoate. from 384 to 104 (In this spectre aaarnpto) But* 
hsjtea tha great tovrovemart over t^ LED arroy witiout 
the Magnpton d the decoding swBche*. 

-torntog now to FO 2. a aingte ootomn decoder 
twitch 12, Is Bustrated In block form. Decoder twitch 
12* Indudaa a ptoraBty d COtumn decoder drcufta 18. 
17. 18. and 19 oormadad to output a signal to ona ol 
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column 0 through column 9 of LED uiiy 11 in ruponM 
i wBh this 
d inFO. 3wtrich 
*<1 be rihmvKl m the Illustration of Fid 2 it 



—oh adore tna. Ag, . Ay end dwtq n m d aa ■ 
T or a tr. with ootum dwaodw awrtth 12„ setectad by 
• high (tern signal C. provided by the prOQ n mWtll 
pcwertupcfy. 

Referring to truth tafafe SO. d thould again be noted 
that Ag and Ag are ccvrplarnentary tignaia and A, end 
At sre comptamantary slgnsls to Via] whan ona of toe 
pair la a logic high tha othar It a tog*: low lam A M 
row31llui»«tntrMkvc*igmlsracMradlD(trMU<ac- 
tton of column droit 16. not* that ma input C B la at a 
logic high tavai, Ag and Aj art at a logic low Iwri and Aj 
and AV ara at a logic high taw*. Batarnng now to a see- 
end iqw 32 in toith tab* 30. which Ouatrataa tha logic 
aignata raqdred tor tie Mtacflon of column dreut, 17. 
tha input ia «a at a logic high levtf. with \ and Ay 
being a logic low Itwsf and Ag and A^ being a logic high 
lave*. In a third row 33 to truth labia 30. which ■ustratae 
tha logic aignata r tout? ad for tha twacticn d cofumn dr- 
a* 1ft. tha topul C, » «« at a logic high lavat, with Aq 
and Xr baing a logic high Itvd and Ao and A, betog a 
logic tow (aval. Ftoaiy. to a tourm raw 34 In truth table 
30. which Hucntaa >°9X *KT+* rtouxtd tor (ha 
talacfJon ot column oVcuft 19. the input C„ la stti at a 
logic Ngh fetrsl, wWi Ag and A) baing a logic high laal 
and Ag- and Jj batog a togfc tow lava). Thus, any column 
daeodar switch 12 ia i ali da d by apptyine a logic high 
laval atgrial to ffw aaaodatad dan toput and any ol 



(FETi) 52 and S3 connected in aeries batwaan pro- 
grwmmabto power supply 34 and a tpedfic cdumn of 
array 11. to thta specie e mtjodtos s ra , progra mm able 
powar supply 54 ia coupled to tha input ot setectad col* 
umn daeodar awttchaa 1 2 aa date signal C«. to tNa spe- 
cific column drcut, addrass Itoa Ag Is comadsd to tha 
gata o» FET 52. FET 52 couplet a 3 volt potartiaJ. pro- 
vided by meene ot programmabft powar supply 54, to 
sacond FET 53 whan a high took karat la prssant on 
addrass Itoa Aq. FET 62 doaa not coupta t»5wfl 
ET 53 whan addrass signal Ag is a tow 



Addrass Una A, la comactad to toe gato ol FET S3 
through two Itvei ihrftmg dodw 58 and 58. which ara 
a connected in aarlM wtth address Una A,. Laval shifting 
dtodaa 55 and 55 provtta a voltage Mil to tha gala ol 



d FET 53. Wtth MESFET d 



i addrass Bns A, is st a high 
leva) and couples tha 5 vort potantW from FET 52 to tha 



57. A low tog*: level on ar. 



teAlpi 



Ralarrlng to Fta 6. a row draft 60 is schamaBcafy 
Buctntad, tour of which make up a complete row 
decode twitch tS, Row circuit 60 includes two FETs 62 
and 63 cormactad in aariaa batwaan an wsnriat s rl row 
aa at array 1 1 and currant air* 64. which ia tha progrem- 



12,, ara asli ct id by ufcto 
of addrasa aignata A* Jft . A,, and A> . 

FO. 4 flustrstse a tetecson logic truth bill* 40 tor 
row dsoodar awttchaa 13* which ia tardier to tha col- 
umn aalactton of truth labia 30. A apacHo row daoodar 

nai to tha sssoohBsd dais Input R^. WHHfi tha aatadad 



d by maana of sddrasa ansa Bg.6g.Bv 
and H, • Outout Rg la atacalcaPy a 



errtoodrrtent progranvnaota currant atok 64 Is cotyrf a d 
to tha Input of aatadad row daeodar swochaa 15 ai data 
signal IV FET 62 couptss tha associated raw of array 
1 1 to FET 63 whan addrasa Una Bg apptaa a logic Ngh 
level signsJ to tha gata. Addrasa Ins B, must ba at a 
logic high fa** to adJvata FET 63 to oon^tata an tac- 
tical drcuR to currant stoat 64. Currant sink 64 is atacs4- 
eaDy couptad to FET 63 as a togic high tavai signal 
appOad to data tna R. (Dustrstad as a tarmktaJ to FIG. 
). Currant stok 64 must ba alscvlcaPy cormactad to 



addrasa signs! input Bg a] a high I**, which ia a daaig- 
radon by a 1 to truth tabla 40. tha variston ol top 
a which of tha rt 



A togte. With 4» that at toad ona o 



Oascrbad to conjuration with truth tafcta 30 of na X 
tha tour rows 41 through 44 of truth labia 40 Uustrata 
tha togic raquirad tor tha aalacsan of tna tour rowa of 



m tha spwdfeaty addraaaad LED to smn aght 
Rafsfring now to FO. 7. LEO arm y **** * *■ 
curt 10 ia iftostnttsd schsrnsticalty. wfcji portions thsrsot 
ramovad. to ta gr at ed circuit 10 todudas a pkasflty of 
LETTS to LED matrix array 11. As an sxampla, ona tar- 
mtoai of a spacinc LED 70 la atactrtcaly oonnactad to a 
first column cfrcu9 50 (Sustratad mtfividualy to FO. 5) 
of a (bat column daoodar Ewfcch 12. andessd to ■ bro- 
kan Ina tor oonvsniancs of flawi ng . A sacond torminal 
at of LED 70 is cormactad to s first row drcufl 60 (Baa> 
nrtad todwtoualy to FK1 6) to row daoodar switch 13. 



ar swftdi 1 2 todudaa four column droits 50. Cot» 
t SO todudaa two tWd sf 



a tfngUar QusfrUton d a pluraJfly of coturm C 



to acttvalt tot pturmtty of oclumna and rows of LED 
array 11. TMs flgura faustratss tha tour LED droit 
a / T an gamant of FKS. 2. wharain ona cofumn daoodar 
switch 12 adtvatca tour ccfumna by cormecflng pro- 
• powar sourcs 54 to ths addrasssd column. 



from a tour row daoodar switch 15 to currant stok 62. 
Coturm caxUt 50 bj oonnactad to prograrnrnabla powar 
tours 54 on data itoa Cg by a twHch or okouft wrtWn 
programmabtt powar sourca 54 (Bajstratad aa a block 
77). or by otharwisa cornptafJng a drcutt to pragramma- 
Ma powar tourot $4. StrnDarty, row drcutt SO la can- 
nsctad to pnjgrammabia currant ttok 64 on data Itoa fig 
by S cwBch or drcutt within programmafaia currant stok 
64 (Btjstratad at a block 74). or try ahtrwitt con plating 
a droit to currant stok 64. 



FX3L 6 wctpt that it is tabricaltd by adding at 
epitaxial layars on LED array ISO. from LEO fa 
to FET 122. during tha dawica taPricatton to 
dopant out diffusion It last of a prodem. 



dtttdHvsra and with fa 
dosad. Also dtodossd ara now and trnprovsd dm 
malrtcaa of Ight amtrttog davtcas uatogdajKBtdatid] 
ara and. spadticaty. flramcaa of Ight amrrtng daxk 
UStog fawwr data dnvtra Furthar, matrtx dtaptay t 



r* Tha prattnt h^artion prcvldat LED dreptryt which tott- 



1/0 tarmtoal count tor column and row tat action i 
matrtcas. It wB of courts ba understood that m 
mo dhp^canbaprovidBdwtthonty onadthaaj 



tsrminad program of irsaut signals on data Inst Cg 
through Cg§ and through a pradstsrrrinsd program of 
input signals on data ansa fig through R3S. 

nuskatad to Fta 8 is an apVaMcfttm 60 with mon- 
oCihJc totagra t ton of a tow powsr ds c o d tog twttch D2 
(ahjstratad as a dngta FET) with an LEO array 83 (Bus* 
tossd aa a stogts LED) onto tha aama substrata. LED 
array 63 todudas a ptomtBy of doped and undopadspi- 



IM laytra ara tn r>«-QaAt layar 55. a (VlnQap layw; 86, 
an n-AftoP toyar 87, an undoptd AJQatoP layar 68. an 
undopad AltoP layar 89. a p-AttoP laysr 00, a p-toGad> 
layar 91 appradmattiy 200A thick, and an undopad 
QaAa layar 92 eppradrnataly 5O0A thick to torm LED 
array 83 totagratad wtth ocfraspondtog switch 82. Also 




at addrass Snaa. Aa a ra-Jt tit coturrn an ba acarmad 
aacsjanfjajy as n» whsra n Is tha nurnbsr of columnaat 
ones dapandtog on tha input powar supply fcomadnvsr. 
Al the row decodtog twttches haws a 



tarmtoal of each pbotL and topi 
tedafloru Mataflxad comadione to each LE0toarrayB3 
ara prowldad by contacts 97 anrj 





StptarrPar 28. 1995. and assign ad to to* same 
aitigrv*. Aiux tor irtogrnix^. toctr****, («• U 5 Pal- 
am No. 5.463.065. tntrSad 'Bactro-Op«e Intagratad 
OreuR With Dtoda Decoder- issued January 9. 1996 
and assigned to tha same assigns* 

A modasd tpMnjcture 120 Is stostotttd to FK3L 9 



Ths tostant tovanbon roductt tha number of VOtsr- 
mtoatt to actJvaia LED pbtsla and greatly reduces the 
sumptjon of the LEO totagratad ckcuR. By 
Irrttgraflon ol t low power dtcoclng switch 
0 wCh an LED array on the same substrata, there ia a 



LEO array 130 aa a 1 
substrata. LEO amy 130 Is stotfar to LED array 83 of 
na 6 Decoding twttch 122 Is sartor to ewitdi 82 of 



tor a 240 by 144 LED 
stray la 1 1 watts cormared to 38 rrfOwatt for a decoder 
switch LED array ot toe tostant tovenSon. The added 
tt reduction of VO tarrrwwjs. from 364 to 104 Is s grsat 
1 LED array without tj 

Bona and changaa tc 



11 



EP 0 809 228 A2 



att o o' a ta d column data toad (CO • C59). 



occur to those slot ad in the art For txarrple, the 
droit can be formed in any convenient senv 

x Also, tha LED array and swttchet can be 
itoa variety of ways whie sO partorming the « 
funcUont. Further, t rartety of dHfarort light emrt- 
Ntoee may be ufcfead and tatxicatad in a veriaty 2. A drive dovtca and matrbt of sght smiting devices 
no/or totsrehsngsd stsps. aa dmmad to daim 2 further characterized to that 

foregoing It given by way ol eaampla only. Ight StnMng devtcee (70) Ir 




cwTyfng liriTiniJi of Iht cofufm dMOKfv wMi&i 
(12), and a oontnf attctroda. 

4, A Atv* dtfvfn mi u^tU d IqN fcnUttng dw4c*M 
aa datonad to daim 3 further dwractsrtiad to that 
each of tha plurality of column decode swttchss 
a mstrtx (11) mdudtng a pturatty d Ight arrrV (12) further todixlw* t saoond transistor (53) wtth s 

tng dtvicet (70} with each aght smftfing device a fast current carrying electrode connected to the 
(70) having a first cortad and a second con- second current carrying tarmtoal ol the first ttnsla- 

tact the first contacts being orgtrtxsd toto a tor (52), s stcond current carrying tsrminal. t plu- 

pturafty of rows (14) of first contacts and tha raHy d dodea (55, 56), and a co 



rry of coiumnt (13) d second contacts: *> 6. A drtva device and matrbt of sght tniBng dsviosa 

a pturalrry of row dacodng awttchaa (15). aach at daimed In daim 4 fcjrthar characterbtd to that 

row dscodtog twitch (15) having t current car- each of the pturafty of column decode switches 

rrtnu tarmnal con*»d to a nurrtxr of indrvxXiW (12) todudaa a fast of tie plurality of coturm 

rows (14) of toe pkrafity d rows (14) ot first addrect ante (AO - Al) couptad to the control a*w> 

oontacts; as soda ol toe first tran sis tor (52) and a second of tha 

a pturatty d row address Itoet (BO - B1). each pturaBry of cdumn addrest Snes (AO - Al) couptsd 

crxptad to each of the pturtCty cf row dooodtoQ to the cortrol ti tetrode of the second transistor 

ewMm (13) tor selecting M addressed one of (53). 
the number of todivtouti rowa (14) ccupled to 

Mcti of (he plurality of row decedtog swlxhet at s. A drive davica and matta of ight antUBno devlcee 

(IS): aa datoied to daim 1 further dwacterized to that 

a pturatty of row data I tads (RO - R3S), ona each of the pfunlty of row decode swttchas (IS) 

each of toe row dscodtog switches (15) tor 

aalacttog a row dscodtog twttch (15) when an « 
actfvating signal is tuppOsd to an a s to d a t ad 
row data lead (R0-R34); 



(12). 

each cotomn dacodtog awtteh (12) having a 

ot indrvidusl columns (13) d ths phjralty d eol- 
umrts (13) of sacond contacts; 
a plurality of column address arise (AO • Al) 
each coupled to each of tie disaBy of oofumn 
dacodtog c w t td iea (12) for sslecftog an 
addressed one d ths rurrtoar of todlvidual col- 
umns (13) coupled to each of the pturalty of 

a pturatty of column data lasds (CO ■ C5B).ona 



7. A drive dtvict and metro of sgra srrtttfng dadoes 
as daimed to daim 6 furthar character^ ad to that 
each Of tie pturatty of roar decode switches (15) 
y (63) with a first 



currant carrying tarmtoet of the frst transistor (62), 
a second currant carrying terminal, and a control 



8. A drive dtvict and matrix of Ighi e 



todudaa a first of toe pturatty of row addrass Dnss 
(BO - 81) ooipled lo the contro l eitctrodi ot the first 
transistor (62) and a sacond of the plurafty d row 
address Snes (BO • Bi) couptad to the control etec- 
troda Of tha tacond tranaator (63). 

A drtva deMtoe end matrbt of light amitttog donees 
tt daimad to dain 1 furthar charectarlxaci &y a pro- 
grammaUa voltage source (54) coupled to the pta> 
rtfiry of column data leads (CO - C5S) tor shelving 
power to tie selected column decoding switch (12) 
and to tha astodatad coturm (13) and a program- 
mable current stok (64) coupled to tie pturatty ol 
row data leads (F» - R3S) tor supplying a currant 
stok to the selected row dscodtog switch (1 5) and to 
«r(U). 



q at iMkb of IqN •mlSnQ 
d by tha stops d: 




(15). each coupled to one of Rg through R„ 
laada for selecting the coupled row dscodtog at 
switch (15) when an sctrvatlng signal ia sup- 
pfted to one of the Rg though l\ teads, aach of 
lha piuri*tj ul rem d«3r<Sng cwlchn (1 5) fur- 
tow bei.ia coi^ad to tt watt tour row* (14) of 
first contacts (whare n ia any whds nurrtoer as 
graatar than zero); 

providtog al least Bg, Bo . B 1> and B> roar 
addrasa Bnes. whsra Bg and Eg are oomple- 
mentary slgnala and B, and Df are comple- 
merttary dgnaJs, each coupled to each d the to 
pturatty of row dscodtog switches (15) for 
selecting an addressed one of tha four tadMd- 
uairowe(14) couptsd to each of the ptoralHy of 
rm dacodtog twfJdwje (15): 
providtog a ptuntBy of column dacodtog 4S 
awhehee (12). aach coupled to one of the Cg 
tortx^h Iwadi tor MiacSno ?ie copied col- 
umn ctocodtog switch (12) whan an actvattog 
signal la suppfled to one of the Cg through C, 



a (12) further being coupled to at lead 
ts (t3) of ttcond contacts (whers m 
te any whds number graatar than sera): 
providtog at leest Ag, , A t . and Xr column 
address Dnea, where Ag and Xj ara comple- st 
mentary signals and A, and Ay art comple- 
rnantary tignats. each couptad to each d Die 



of the matrbt (11) by sstacttog one of Rg 
through R, leads and a c o rrto toat ton ol Bg. Bp . 
B,. end B> roar address Inea and saftcftng one 
ot Cg through C leada and s oa r otoati on ot 
Ag, Jc . A,, and % cofumn address inea. 
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